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easing is such a perfect electrical shield that properties of rocks
outside the casing cannot be determined by electrical measure-
ments inside.

ELECTRICAL WELL LOGGING EQUIPMENT AND OPERATION

In the actual application of the principles outlined above, the
resistivity and self-potential are measured simultaneously.
An alternating-current circuit and potentiometer measure the
resistivity; a direct-current potentiometer measures the self-
potential. The resulting values (resistivity in ohm meters,
self-potential in millivolts) are plotted side by side against the
depth in the hole.

The apparatus is now highly developed. Special cables are
used which are very strong (tensile strength up to 8 tons1) and
have very good insulation between the three conductors (several
megohms per kilometer).1 A special winch for holding 10,000
ft. or more of cable is mounted on a heavy truck. Measurements
are made while pulling the weighted electrode assembly up the
hole. A measuring wheel, turned by the cable, operates the
paper on which the resistivity and porosity values are plotted by
potentiometers which are kept balanced by keeping a needle at a
fixed point, thus continuously compensating for the variable
.resistivity and potential. Measurements are made at a rate of
about 1,000 ft. per hour. More recent apparatus uses completely
automatic recording to increase the rate and reliability at which
holes are measured.

A very recent development has been that of a method of
making electrical well logging measurements simultaneously with
drilling operations.3 This involves the use of special drill pipe
carrying an electric cable and with joints so made that when
sections of pipe are screwed together, an electric connection is
made to carry the current from one joint of pipe to the next.
Also, special bakelite sections of drill pipe are used just above
the bit to insulate the metallic sections that serve as electrodes.

In the last few years there has been a development to compli-
cate the resistivity measurements by the addition of a "second
curve/7 a " third curve/' etc. These are resistivity curves made
with different electrode spacings. This makes the analogy with
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